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Introduction
differences in regulation of transcripts and metabolites, we considered only the significant 216 correlations between DEGs and significantly altered metabolites under the two N conditions; the 217 number of such correlations in durum wheat was 2.3-fold larger than in emmer. Focusing the attention 218 only on those metabolites that showed differential behavior between the two N conditions, as reported 219 above, we observed that for emmer GABA is involved in the smallest number of edges (12), while 220 maltitol participates in the largest number of edges (1, 667) . In durum wheat we find almost 221 contrasting situation, isomaltose was involved in the smallest number of edges (28), while GABA 222 exhibited the largest number of edges (2,954) (Table S6) . 223 The effect of the observed differences between the correlation structures (i.e. networks) obtained for 224 both genotypes can be investigated for each node and can be summarized by its centrality in the 225 network. In this context, we selected those nodes showing the centrality measures (i.e., degree and 226 betweenness) greater than the corresponding mean values in each genotypic-specific network.
227
Considering the nodes of the two genotype-specific networks, those with a central role included 260 228 and 479 genes in emmer and durum wheat, respectively (Table 2) . In durum wheat also the 229 metabolites: myo-inositol, quinic acid and valine showed high values for both centrality measures.
230
To refine the network, we next included only DEGs with high values of centrality and only 231 metabolites that were significantly contrasted between the two N conditions. In general, the total number of edges decreased of about 79% and 85% for emmer and durum wheat, respectively (Table   233   S6 ). The total number of edges between central DEGs and differentially behaved metabolites in 234 durum wheat is higher than those in emmer by 3.6-fold for alanine and 479-fold for GABA. In 235 contrast, in emmer, the number of edges between central DEGs and significantly contrasted 236 metabolites: glutamic acid, isocitric acid, isomaltose, saccharic acid, serine, succinic acid, and 237 threonine, were higher than those in durum wheat. Noteworthy, with aspartic acid, citric acid, fumaric 238 acid and maltitol the number of edges was the same in both genotype-specific networks. To evaluate the common or specific responses to N starvation in the two genotypes, we looked for 242 the annotated functions of the DEGs shared between the two genotype-specific networks with a 243 central role in at least one of the two networks (Table S7 ). Several DEGs related to photosynthesis 244 were expressed in both genotypes but in some cases, they showed a central role only in emmer- 
251
In durum wheat-specific network, DEGs related to proteolysis as well as the synthesis of the cofactor 252 FMN, that were up-regulated, had a central role in the network, and at the same time, Allantoinase 253 (ALN), a key enzyme for biogenesis and degradation of allantoin and its degradation derivatives, 254 essential in the assimilation, metabolism, transport, and storage of nitrogen in plants, was among the 255 central nodes.
256
In both genotype-specific networks, different DEGs involved in the chloroplast development showed 257 central roles (Table S7 ). Among the central DEGs, there were several genes related to detoxification 258 and plant stress responses caused by N starvation. Only one DEG (Traes_2BL_CCD296233, down-259 regulated) encoding for the Stress Enhanced Protein 2 [SEP2], showed a central role in both genotype-260 specific networks (Table S7 ).
261
To highlight the differences between emmer and durum wheat, we also considered the putative 262 annotation of the central DEGs in each genotype-specific network (see Table S8 ). In emmer, several regulated, i.e. chlorophyll synthase and the ferritin were up-regulated while the ferrochelatase was 267 down-regulated. Importantly in durum wheat-specific network, there is also a central DEG 268 (Traes_3AS_3CB8A9C01) for glutamate decarboxylase [GAD] which was up-regulated.
269 Figure 4 represented the genotype-specific networks of DEGs-metabolites reported in Table S7 and   270   Table S8 for emmer (A) and durum wheat (B), respectively. As illustrated, the network structure was 271 different between the two genotypes; consistently emmer-specific network showed a higher number 
Discussion

290
In a preceding work we found that emmer and durum wheat showed contrasting phenotypic responses 291 associated to N starvation (Gioia et al., 2015) . Here we present the results of gene expression and 292 metabolites levels of emmer and durum wheat using two representative genotypes which were part 293 of the previous investigation. Indeed, a striking result showed by our study is the major differences The up-regulation of genes involved in the defense-system and the increase in the content of 390 metabolites under starvation observed in durum wheat suggest that a possible mechanism of response 391 to the starvation may be linked to the autophagy. This process is inducible in different and multiple 392 stress condition or development stages, and it is defined as a non-specific degradation process for the 393 recycling of intracellular material that might be used as building blocks to temporarily overcome the 394 absence of nutrients (Liu and Bassham, 2012; Pérez-Pérez et al., 2012) . Nutrient limitation also 395 increases ROS production, which in turn may stimulate autophagy functioning as signaling molecules 396 as suggested by Liu et al. (2009) . Taken together, these findings indicate that the absence of nutrients 397 is a primary signal leading to autophagy activation in eukaryotes, but this stress signal is tightly 
